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ABSTRACT

The provided habitat of many services from natural capital is important. But because most
ecosystem services tools qualitatively evaluated biodiversity or habitat quality, this study quantitatively
analyzed those aspects using the species distribution model (MaxEnt). This study used location point data
of the goat(Naemorhedus caudatus), marten(Martes flavigula), leopard cat(Prionailurus bengalensis),
flying squirrel(Pteromys volans aluco) and otter(Lutra lutra) from the 3rd National Ecosystem Survey.
Input data utilized DEM, landcover classification maps, Forest-types map and digital topographic
maps. This study generated the MaxEnt model, randomly setting 70% of the presences as training
data, with the remaining 30% used as test data, and ran five cross-validated replicates for each model.
The threshold indicating maximum training sensitivity plus specificity was considered as a more

robust approach, so this study used it to conduct the distribution into presence(1)-absence(0)
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predictions and totalled up a value of 5 times for uncertainty reduction. The test data’s ROC curve of

endangered mammals was as follows: growing down goat(0.896), otter(0.857), flying squirrel(0.738),

marten(0.725), and leopard cat(0.629). This study was divided into two groups based on habitat: the

first group consisted of the goat, marten, leopard cat and flying squirrel in the forest; and the second

group consisted of the otter in the river. More than 60 percent of endangered mammals’ distribution

probability were 56.9% in the forest and 12.7% in the river. A future study is needed to conduct other

species’ distribution modeling exclusive of mammals and to develop a collection method of field

survey data.
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Table 1. Information of endangered mammals on National Ecosystem Survey.

2nd National

3rd National Ecosystem Survey

Species Total Grade
Ecosystem Survey 2006 2007 2008 2009 2010
Goat
64 52 56 - - 174
(Naemorhedus caudatus) I
Otter 272 264 317 319 260 1,535
(Lutra lutra)
Marten
156 77 108 10: 8 78
(Martes flavigula) > 5 > >
L
copard Cat 630 190 506 576 855 698 3455 II

(Prionailurus bengalensis)

Flying Squirrel

(Pteromys volans aluco) 19

61 60 46 20 332
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Figure 1. Research Flowchart.
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Table 2. Variable, 5cvROC and validation of endangered mammals on forest.

Validation
Species Variable 5¢vROC* 2nd National 3rd National
Ecosystem Ecosystem
Survey Survey
Goat Elevation, Distance from agricultural area, Distance
(Naemorhedus . grict ’ 0.896 55.9% 90.3%
from water area, Slope
caudatus)
(lz\/lflizr:fens Elevati(.)n, Distance ﬁiom urban area, Distance from 0725 65.2% 72.5%
. forest inner area, Distance from water area
flavigula)
Leopard Cat Elevation, Distance from urban area, Distance from
(Prionailurus  agricultural area, Distance from forest inner area, 0.629 50.0% 59.8%
bengalensis) Distance from water area, Slope
Flying Squirrel
(Pteromys Elevation, Diameter class, Distance from urban area 0.738 532% 73.5%

volans aluco)

* 5¢vROC: mean of ROC for 5-fold cross-validation on Maxent.
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Table 3. Variable, 5cvROC and validation of endangered mammals on river.

Validation
Species Variable 5¢vROC* 2nd National 3rd National
Ecosystem Ecosystem
Survey Survey
Elevation, Dark chub(Zacco temmincki), Korean aucha
perch(Coreoperca herzi Herzenstein), Pale chub(Zacco
platypus), Korean dark chub(Zacco koreanus), Steed
Otter barbel(Hemibarbus labeo (Pallas)), Stripe gudgeon
(Lutra lutra) (Pungtungia herzi Herzenstein), Slender catfish(Silurus 0.857 39.6% 73.3%
microdorsalis Mori), Black-striped field mouse
(Apodemus agrarius), Distance from urban area,
Distance from agricultural area, Distance from river’s
center line
* 5¢cvROC: mean of ROC for 5-fold cross-validation on Maxent.
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Table 4. Threshold of endangered mammals for presence/absence.

of #x W

ol /‘1 g

Ao d=%

Gehtn, g Aoz

01 7V A e

Goat Marten Legparq Cat Flying Squirrel Otter
(Naemorhedus (Martes flavigula) (Prionailurus (Pteromys volans (Lutra lutra)
caudatus) & bengalensis) aluco)
Model 0 0.223 0.409 0.494 0.443 0.249
Model 1 0.258 0.486 0.478 0.417 0.251
Model 2 0.263 0.396 0.497 0.408 0.260
Model 3 0.232 0.466 0.486 0.445 0.252
Model 4 0.207 0.431 0.477 0.397 0.248
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Figure 2. Spatial distribution probabilities of each species.
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Figure 3. Spatial distribution probabilities of endangered mammals.
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